Comparison of the gene expression patterns of alcohol dehydrogenase isozymes in the thermotolerant yeast Kluyveromyces marxianus and their physiological functions.
Four genes encoding alcohol dehydrogenase (Adh) isozymes in the thermotolerant yeast Kluyveromyces marxianus, a potent candidate for ethanol production at high temperatures, were investigated. Of these, KmADH3 and KmADH4 were cloned and sequenced, and their deduced amino acid sequences were compared with those of KmAdh1 and KmAdh2 and other Adhs of Kluyveromyces lactis and Saccharomyces cerevisiae. The four KmAdhs had high sequence similarity, though KmAdh3 and KmAdh4 possessed an amino-terminal extension as a mitochondrial targeting sequence, and appear to belong to the zinc-containing Adh family. These results and the results of Southern blot experiments suggest that there are at least four Adh isozymes in K. marxianus, two cytoplasmic enzymes and two mitochondrial enzymes. The expression profile revealed that KmADH genes are differently expressed depending on growth phase and carbon source, suggesting that these highly homologous Adhs play distinctive roles in cells.